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CLAIM + DETAILED DESCRIPTION 



[Claim(s)] 
[Claim 1] 

It is the solid state image sensor which equipped the semiconductor board with two or 
more unit pixels which generate a signal electric charge according to incident light, 
a trench separation field is formed between said unit pixels, and three or more [ one 
El 9cm-] impurities concentration is shown in the slot of said trench separation field — 
amorphous or the substance of polycrystal is embedded 
The solid state image sensor characterized by things. 
[Claim 2] 

Said substances embedded to said trench separation field in a solid state image sensor 
according to claim 1 are boron, Lynn, arsenic, and a solid state image sensor 
characterized by including at least one kind of element among antimony as impurities. 
[Claim 3] 

In a solid state image sensor given in any 1 clause of Claim 1 or Claim 2, 

The same conducted-current type diffusion zone as said embedded substance is formed in 

the inner wall of the slot of said trench separation field. 

The solid state image sensor characterized by things. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a solid state image sensor. This invention relates to the solid 
state image sensor which realized structure of reducing a dark current in more detail. 
[0002] 

[Description of the Prior Art] 

Conventionally, a gettering layer is formed in the back of a semiconductor wafer, and the 
gettering technology which brings the metal contamination in a wafer together in the 
back side, and catches it is known. In addition, general gettering technology is indicated 
to the following nonpatent literature 1. 

Moreover, the following patent documents 1 are indicated as conventional parallel which 

applied gettering technology to the solid state image sensor. 

[0003] 



Drawing 5 is the outline sectional view of the XY address type solid state image sensor 
100 based on these patent documents 1. Drawing 6 is the circuit block diagram of the unit 
pixel PXL of this solid state image sensor 100. 

Based on drawing 5 and drawing 6 , the composition of this solid state image sensor 100 
is explained hereafter. 

On the semiconductor board 101a, layer formation of the epitaxial layer 101b is carried 
out. This epitaxial layer 101b is classified into the picture element region 100 A and the 
peripheral circuit area 100B. 
[0004] 

p WERU field 2a is formed in this picture element region 100A. In this p WERU field 2a, 
two or more unit pixels PXL are arranged in the shape of an array. One by one [ pixel / 
PXL / these / unit ], it has Photo-diode PD, the transmission switch Qt, a reset switch Qr, 
the amplification element Qa, and the selection switch Qs, and is constituted. 
On the other hand, a vertical scanning circuit, a horizontal scanning circuit, a signal- 
processing circuit which control the above-mentioned unit pixel PXL are formed in the 
peripheral circuit area 100B as a CMOS circuit. The nMOS transistor Tn of this CMOS 
circuit is equipped with the channel dope field 28 for controlling the threshold of n type 
source / drain area 25, gate oxide 26, the gate electrode 27, and the nMOS transistor Tn in 
p WERU field 2b, and is constituted. On the other hand, the pMOS transistor Tp of a 
CMOS circuit is equipped with the channel dope field 24 for controlling the threshold of 
p type source / drain area 21, gate oxide 22, the gate electrode 23, and the pMOS 
transistor Tp in n WERU field 3, and is constituted. 
[0005] 

Among each of these elements, field oxide 4 is formed suitably, and separates and 

insulates each element. The separation field 2c is formed in the lower part of the field 

oxide 4 which touches p WERU fields 2a and 2b among this. 

Furthermore, the interlayer insulation film 5 patterned so that the aperture of the 

predetermined portion might be carried out is formed, and the wiring 6 electrically 

connected with the electric conduction field of each element mentioned above on it is 

patterned. 

[0006] 

In such a solid state image sensor 100, the gettering layer 102 of high impurities 
concentration is formed so that p WERU field 2a bottom may be touched. This gettering 
layer 102 is formed by introducing impurities, such as Lynn (P) and boron (B), by the 
high concentration of one E17 - lE19cm-3. 

Furthermore, the n type high impurities concentration field 103 for separation is formed 
in the solid state image sensor 100 so that p WERU field 2a may be surrounded. This 
high impurities concentration field 103 for separation is formed by introducing Lynn (P) 
by the high concentration of one El 8 - lE19cm-3. 

These gettering layers 102 and the high impurities concentration field 103 for separation 
catch the heavy metals or minute defects used as the source of a dark current, such as Cr, 
Fe, nickel, Co, Cu, and Au. As a result, the dark current of a solid state image sensor can 
be reduced. 
[0007] 

[The patent documents 1] 
JP,2002-43557,A 



[The nonpatent literature 1] 

The "LSI handbook" 1st edition 1st ** edited by Institute of Electronics and 

Communication Engineers, 

358 pages - 364 pages, Ohm-Sha Ltd. issue 

[0008] 

[Problem to be solved by the invention] 

In the solid state image sensor 100 mentioned above, the gettering layer 102 is arranged 
to the p WERU field 2a down side. Before forming p WERU field 2a in the case of such 
structure, you have to form the gettering layer 102. 

That is, after forming the gettering layer 102 in the semiconductor board 101a, layer 
formation of the epitaxial layer 101b had to be carried out on the gettering layer 102. 
As a result, there was a problem that the process of epitaxial growth became 
indispensable and the manufacture cost of the solid state image sensor 100 became high 
in manufacture of the solid state image sensor 100. 
[0009] 

Furthermore, at this epitaxial growth process, SiC14, SiHC13, SiH2C12, SiH4, etc. are 
used as material gas. Since each of these material gas contains metal impurities 
comparatively so much, it tends to generate metal contamination. Therefore, there was a 
problem that the solid state image sensor 100 will be polluted on the contrary by heavy 
metals according to the epitaxial growth process adopted in order to form the gettering 
layer 102. 
[0010] 

Moreover, since the interval of the gettering layer 102, Photo-diode PD, etc. was 
substantially far, it was difficult to fully remove the metal contamination which induces 
the leak current (namely, dark current) of Photo-diode PD in the gettering layer 102. 
Furthermore, since the high impurities concentration field 103 for separation was formed 
in the circumference of the picture element region 100A, it also had the problem that 
gettering capability was easily insufficient to the unit pixel PXL for the central part of the 
picture element region 100A. 
[0011] 

Usually, if a manufacture process is low-temperature-ized in connection with the element 
miniaturization of a solid state image sensor, gettering capability will decline generally. 
Therefore, the problem mentioned above as the solid state image sensor of high 
resolution appears notably. 

Then, this invention aims at showing gettering technology effective for pollution removal 
of a solid state image sensor (picture element region) in view of the problem mentioned 
above. 
[0012] 

[Means for solving problem] 

This invention is explained hereafter. 

«Claim 1» 

Invention according to claim 1 is the solid state image sensor which equipped the 
semiconductor board with two or more unit pixels which generate a signal electric charge 
according to incident light. A trench separation field is formed between the unit pixels of 
this solid state image sensor, three or more [ one El 9cm-] impurities concentration is 
shown in the slot of this trench separation field — amorphous or the substance of 



polycrystal is embedded. 
«Claim 2» 

At least one kind of element is contained in the substance which embeds invention 
according to claim 2 to a trench separation field in a solid state image sensor according to 
claim 1 among boron, Lynn, arsenic, and antimony as impurities. 
«Claim 3» 

The conducted-current type diffusion zone as the substance embedded at the inner wall of 
the slot of a trench separation field in the solid state image sensor given in any 1 clause of 
Claim 1 or Claim 2 with the same invention according to claim 3 is formed. 
[0013] 

[Mode for carrying out the invention] 

The embodiment which starts this invention based on Drawings is explained hereafter. 
[0014] 

«The 1 st embodiment» 

The 1 st embodiment is Claim 1 - an embodiment corresponding to three. 

Drawing 1 is the outline top view of the picture element region of the solid state image 

sensor 10 in the 1st embodiment. Drawing 2 is the sectional view of CI -CI line shown in 

drawing 1 . In addition, the same reference mark is given to a member equivalent to 

drawing 5 and drawing 6 which were mentioned above among the members shown in 

drawing 1 and drawing 2 , and explanation here is omitted. 

[0015] 

The composition of the solid state image sensor 10 is hereafter explained using drawing 1 
and drawing 2 . 

First, the semiconductor board 1 is classified into the picture element region 100A and 
the peripheral circuit area 100B. p WERU field 2a is formed in this picture element 
region 100A. In this p WERU field 2a, two or more unit pixels PXL are arranged in the 
shape of an array. 

On the other hand, the vertical scanning circuit, horizontal scanning circuit, and signal- 
processing circuit for controlling the unit pixel PXL are formed in the peripheral circuit 
area 100B as a CMOS circuit. 
[0016] 

The nMOS transistor Tn of this CMOS circuit is formed in p WERU field 2b of the 
semiconductor board 1 . On the other hand, the pMOS transistor circuit Tp is formed in n 
WERU field 3 of the semiconductor board 1 . 

Furthermore, the interlayer insulation film 5 patterned so that the aperture of the 
predetermined portion might be carried out is formed, and the wiring 6 electrically 
connected with the electric conduction field of each element mentioned above on it is 
patterned. 
[0017] 

After this wiring 6, the interlayer insulation film 7 is formed further. On this interlayer 
insulation film 7, the light-shielding film 8 which consists of metal etc. is formed. An 
opening is prepared in this light-shielding film 8 only the part corresponding to Photo- 
diode PD. 

Moreover, field oxide 4 is formed between the unit pixels PXL. The trench separation 
field 9 is formed under this field oxide 4. 

Polysilicon 10c is embedded in the slot of this trench separation field 9. This poly silicon 



10c contains boron (B) by three or more [ one El 9cm-] high concentration. 

As the formation method of such a trench separation field 9, the following procedure is 

desirable, for example. 

[0018] 

(1) First, carry out anisotropic etching before forming field oxide 4, and form the slot of 
the trench separation field 9. As for the depth of this slot, it is desirable to make it almost 
comparable as the thickness of p WERU fields 2a and 2b. 

(2) Then, make the polysilicon 10c with which boron was doped deposit on the slot of the 
trench separation field 9 using a decompression CVD method. 

(3) The polysilicon 10c deposited in addition to the slot of the trench separation field 9 is 
removed by carrying out dry etching of the whole wafer surface. 

(4) In subsequent heat treatment processes (for example, field oxidization etc.), boron is 
spread in the inner wall of the slot of the trench separation field 9 from Polysilicon 10c, 
and a diffusion zone 9a is formed in it. (In addition by this boron diffusion, the boron 
concentration of Polysilicon 10c hardly changes.) 

[0019] 

(Effect of the 1 st embodiment etc.) 

The trench separation field 9 of this embodiment can carry out gettering of the heavy 
metals leading to a dark current by Polysilicon 10c and the diffusion zone 9a which were 
embedded in the slot. 

The focus of the gettering function of this trench separation field 9 is explained hereafter. 
[0020] 

(A) The trench separation field 9 is established in the crevice between the unit pixels 
PXL. Therefore, the interval of a gettering field and the unit pixel PXL can demonstrate 
the strong gettering effect to the neighborhood and the unit pixel PXL rather than the 
conventional parallel mentioned above. Therefore, it becomes possible to control the dark 
current of the unit pixel PXL powerfully much more, and signal S/N of the solid state 
image sensor 10 can be raised notably. 

[0021] 

(B) The trench separation field 9 exists in the inside of p WERU field 2a where the unit 
pixel PXL exists. Therefore, it acts on the unit pixel PXL soon from the inside of p 
WERU field 2a. The higher gettering effect can be acquired also from the point. 
[0022] 

(C) The trench separation field 9 carries out the depletion-ized field of the circumference 
of photo-diode PD, abbreviation, etc., is, and is formed in the depth. Therefore, the high 
gettering effect can be acquired to the depletion-ized field of the circumference of photo- 
diode PD. As a result, the pollution metal which exists in the depletion-ized field of 
Photo-diode PD is removed notably, and it becomes possible to reduce notably the dark 
output generated in this depletion-ized field. It becomes possible to raise S/N of the solid 
state image sensor 10 certainly also from the point. 

[0023] 

(D) The trench separation field 9 is established in the part shaded by the light- shielding 
film 8. Therefore, even if the solid state image sensor 10 is under optical irradiation, the 
trench separation field 9 is maintained at a dark condition. Usually, some donors of the 
heavy metal by which gettering was carried out deviate by irradiation of white light. 
However, in this embodiment, since the trench separation field 9 is placed by the dark 



condition, there is little deviation of the caught metal and it becomes possible to acquire 

continuously the gettering effect stabilized more. 

[0024] 

(E) Since the polysilicon 10c of high impurities concentration is irregular grids structure, 
it also has amorphous character. Therefore, many lattice defects exist in Polysilicon 10c. 
This lattice defect exerts lattice distortion on a surrounding crystal from that irregularity 
structure. This lattice distortion works as a gettering center of heavy metals. Therefore, it 
enables the trench separation field 9 to catch metal contamination still more effectively 
according to the gettering operation which the lattice distortion inside polysilicon 10c 
has. 

[0025] 

(F) The trench separation field 9 can be formed after forming p WERU field 2a. 
Therefore, unlike conventional parallel, there is no necessity in particular of forming an 
epitaxial layer anew. Therefore, the situation where metal contamination of the solid state 
image sensor 10 is carried out by the epitaxial growth process is avoidable. Moreover, it 
also enables only the part which made the epitaxial growth process unnecessary to reduce 
the production time and manufacture cost of the solid state image sensor 10. 

[0026] 

(G) By having formed the trench separation field 9 in the boundary of the unit pixel PXL, 
each unit pixel PXL is certainly separable. Therefore, the contiguity cross talk of a signal 
electric charge is stopped notably, and it becomes possible to acquire a good picture 
signal. 

[0027] 

(H) In the solid state image sensor 10, the same structure as the trench separation field 9 
is formed also in p WERU field 2b of the peripheral circuit area 100B. As a result, it 
becomes possible to suppress the leak current of a CMOS circuit, and it becomes possible 
to raise the yield of the peripheral circuit area 100B certainly. 

Next, another embodiment is explained. 
[0028] 

«The 2nd embodiment» 

The 2nd embodiment is Claim 1 - an embodiment corresponding to three. 

Drawing 3 is the outline top view of the picture element region of the solid state image 

sensor 20 in the 2nd embodiment. 

As shown in drawing 3 , unit pixel 20PXL is formed in the picture element region 20a of 
the solid state image sensor 20 in the shape of an array. These unit pixel 20PXL is 
equipped with one step of photo-diode 20PD and perpendicular CCD33, and is 
constituted. 

On the other hand, level CCD39 and the output part 40 are formed in the peripheral 

circuit area 20b of the solid state image sensor 20. 

[0029] 

Drawing 4 is the pixel sectional view of C2-C2 line shown in drawing 3 . 
As shown in drawing 4 , p WERU field 32 is established in the n-type semiconductor 
board 31. Embedding type photo-diode 20PD, p type high concentration surface coat 34, 
and the CCD diffusion zone 33a of perpendicular CCD33 are formed in this p WERU 
field 32. On this CCD diffusion zone 33a, the electrode 35 for signal charge transfer is 
formed through gate oxide 37. Each of these elements are covered with the flattening film 



38 which consists of the oxide or nitride of silicon. 
[0030] 

Furthermore, between the boundaries of unit pixel 20PXL, the trench separation field 36 
is formed so that p WERU field 32 may be divided. (However, the trench separation field 
36 is not established in the CCD diffusion zone 33a.) 

Poly silicon 36a is embedded in the slot of this trench separation field 36. This poly silicon 

36a contains boron (B) by three or more [ one El 9cm-] high concentration. 

[0031] 

Moreover, when boron in Poly silicon 36a is spread, a diffusion zone 36b is formed in the 
inner wall of the slot of the trench separation field 36. In addition, in diffusion of such 
boron, the boron concentration of the poly silicon 36a of high impurities concentration 
hardly changes. In addition, about the formation method of this trench separation field 36, 
since it is the same as that of the 1 st embodiment, explanation is omitted. 
[0032] 

(Effect of the 2nd embodiment etc.) 

The trench separation field 36 of this embodiment can carry out gettering of the heavy 
metals leading to a dark current by Poly silicon 36a and the diffusion zone 36b which 
were embedded in the slot. 

Therefore, the heavy metals which exist near the photo-diode 20PD are certainly 
removable with the trench separation field 36. Therefore, it controls effectively, the leak 
current, i.e., the dark current, of photo-diode 20PD, and it becomes possible to acquire 
the picture signal of high S/N. 

Moreover, since the trench separation field 36 was formed between the boundaries of unit 
pixel 20PXL, it also becomes possible to stop the signal cross talk between pixels 
effectively. 
[0033] 

«The supplementary matter of an embodiment» 

In addition, in the embodiment mentioned above, the substance which introduced boron 
as impurities is embedded to the trench separation field. Especially boron demonstrates a 
high effect, when carrying out gettering of the iron which is the main contaminant of a 
picture element region. However, this invention is not limited to boron. For example, as 
impurities, at least one kind of boron, Lynn, arsenic, and antimony is desirable. 
[0034] 

[Effect of the Invention] 

As explained above, in the solid state image sensor of this invention, high impurities 
concentration's being amorphous or the substance of polycrystal is embedded in the slot 
of a trench separation field. Since such a trench separation field of structure exhibits a 
gettering function, it can remove metal contamination of a unit pixel appropriately. 
[0035] 

By this invention, metal can be caught in particular from the position near a unit pixel 
rather than the gettering layer 102 of conventional parallel, or the high impurities 
concentration field 103 for separation. As a result, the higher gettering effect can be 
acquired. 

Therefore, in the solid state image sensor which adopted this invention, the dark current 
generated in a unit pixel is reduced certainly, and it becomes possible to generate the 
picture signal of high S/N. 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline top view of the picture element region of the solid state 
image sensor 10 in the 1st embodiment. 

[Drawing 21 It is the sectional view of the solid state image sensor 10. 

[Drawing 31 It is the outline top view of the picture element region of the solid state 

image sensor 20 in the 2nd embodiment. 

[Drawing 4] It is the pixel sectional view of the solid state image sensor 20. 

[Drawing 51 It is the outline sectional view of the conventional solid state image sensor 

100. 

[Drawing 61 It is the circuit block diagram of the unit pixel PXL of the conventional solid 

state image sensor 100. 

[Explanations of letters or numerals] 

PXL, 20PXL Unit pixel 

Tp pMOS transistor 

Tn nMOS transistor 

PD, 20PD Photo-diode 

Qt Transmission switch 

Qr Reset switch 

Qa Amplification element 

Qs Selection switch 

1 Semiconductor Board 

2a, 32 p WERU field 

2b p WERU field 

2c Separation field 

3 N WERU Field 

4 Field Oxide 

5 Interlayer Insulation Film 

6 Wiring 

7 Interlayer Insulation Film 

8 Light-shielding Film 

9, 36 Trench separation field 
9a, 36b Diffusion zone 

10, 20 Solid state image sensor 
10c, 36a Poly silicon 

3 1 N-type Semiconductor Board 

33 Perpendicular CCD 
33a CCD diffusion zone 

34 P Type High Concentration Surface Coat 

35 Electrode 

37 Gate Oxide 

38 Flattening Film 

39 Level CCD 

40 Output Part 
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& £ tHi ^ ffl 01$ ft^ CMOS01f&tLTff^?tl§o 
[0016] 

COCMOSdl^^nMOS h ^ > X # T n f£ , ¥?9ftSfi 1 Op9i7Htt2 bKfl^ 
^c^n^o -7a, pMOSh7>^^?@BTptt, ¥i#SS 1 O n 9 i;I/i«3 ICJ^ 

o±l«:±2Lfe#3R?o»tlSt*H«K:K«sn«Ei6^;^--vysn«o 
[00 l 7 ] 

c6oiH^66o±fcti, *5(c«iw»§s*K73&«^^sns. c co s us m m m i ± k a , # s 

SSfr64S*3tR8^^jS*n5o C©I^I8 (i, ^ h ^Vt- F P D t WJSt 5 fi 40 

* It , J£{fcH*PXL©ligfctt:7*-;l/KiMfc«4tffl£j£SnSo C07-f KilkR 
4 60 T » , M/>f»II«9^^iS*n«o 

C CO h UVf ^iil 9 CO P tC ^ #i;S/>J3>1 0 c*«i*iitn«. C CO * y f u a 
> 1 0 c tt , 4? n > (B) ^1 E 1 9 cm" 3 W±Offi»atf^tfo 

[00 1 8 ] 

^iSS90iS^figt5. c CO ft CO gg * » , p^i/HSZ a, 2bcoj¥^£l3{£|W|j|i 
gttSc t^ff* 50 
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( 2 ) j^i^t, *n>isiF-^snfe*y^j3>ioc*, m je c v d m & m ^ r , h 

( 3 ) h 1/ 9 OiW^Kitllfe^ 'J S/ 'J 3 V 1 0 c tt, 

rt to ft a fc « , *1JS"J3V1 Oc^64?nv^Kab, i»!9 a tf^^*n«o ( & 
43 , dC04?n>^fS[TMi> * V is U 3 V 1 0 c co 4? n V ?lJg » 15 t A, H ^ {b L ^ 0 ) 
[00 1 9 ] 

( H 1 ©^SSJBIBoa&Sfci?) 

*^si^iioM^>^»Hiffi«9i4, nciftjisnfe^ys/'ja^i o c & j= tf s % s 10 

[ 0 0 2 0 ] 

c a ) M/v^^ii«9tt, ¥ is * p x l o m m is 6 n s „ ifob^t, ±m 

til iSi 46 5 C. t ^t'f 5o 

[ 0 0 2 1 ] 

(B) h U>f-^ili|9(^ ^fiBlP X L^#fif§ p ^ x;bii2 a 20 
[ 0 0 2 2 ] 

(C) h UVf^iiil 9 ^h^^t-KPD^fflOSSfklSfctt^LV^SK^ 

£ 0 ^ co ^ *p e> «» > Hf*a«*Hioos/N*wiiiK:flf*«ca^Rriifc:38:«o 

[ 0 0 2 3 ] 

(d) h u>mmmt&9 « , iTtis^j;^ ti^^nfci^ttt^nt^So ^ ^ 30 

ft 46 > o^^IiT^^-^tfe, h U > ^ 5} I£ ^ 9 Bf II CC ft n £ 

L^ift^B, * ^ m & m t* « > M/v^»i««9^BS«!iKi^n«feft, isl^ 

[ 0 0 2 4 ] 

c e ) m^mmmmvxv v a> 1 0 c ^n^^^iits § ft # H B B sott 

Sfe^-r^o ^ <D ft 46 , tfV is V zi> 1 0 c t£li&8L(Dfe¥X.ffitM?&ir Z> o C (D^^f- 
? y 2 V V ? £ L T ft < o Lr:*^t, M/>f ^iii 9 (i, # U U 3 > 1 0 c 
rJ ffi \z & 5 o 

[ 0 0 2 5 ] 

(F) M/>f^|i«9tt, p ? x ;l/ IE 2 a^^jtirdK^^^t^o ^ © ft 46 , 

s c h ^ -e t? s c £ , n;^ + s/ + ;i/jSsiift=T;sfcLfe»?£», 0 & m m s 1 0 

0^3£^P^^^}S^X h^ffiM^TSC *» W fig ^ a 3 c 
[ 0 0 2 6 ] 

CO m&mmp x l commie h u> *ttmmn9 %&j£\.rc c tic £ v , ¥ # h us p 
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[ 0 0 2 7 ] 

(h) mwummm i o r* « , ssi^i^i ooB©p^x;i/t^2b^fct, h u > 

*#*<S«9i:|fg«©*i3fiff#jS£n*. f CM0S|Hltt©y-**&K*Mi*.3 

& k , m <o m m & n tz o ^ x m m * s . 

[ 0 0 2 8 ] 

& 2 <d m m & m u , 19*^1 — atc^js-rs^ai^iB-ea&s. 

0 3 » > m2O^^^S^^^§@{*mft^S2 0tD[li^^^OMB§ I PffiEIT$)§o 10 
H3(:^tj;?C HW*JifiJ^§2 0<DBiM2 0 a fC fct J£ {£ B ffl 2 0 P X L T U ^ 
^(^UtlSc Ln?»(9^|]iii20PXL(i, *h^^*-F20PD, 43 <fc tf £ it 
C CD3 3 0 ie*iATiJS*tl«. 

-7a, @^ti«^g2OO^220SSm«2Ob(i:fi, 7j<¥C C D 3 9fc c fctftii^^4 0^ 

is » 6 n « o 

[ 0 0 2 9 ] 

m 4 , m 3 ic^i^rc c 2 - c 2 ^ ^ (Dmmwy^mv%> % o 

m 4 fC ^ f cfc 5 t£ , ni^i^St 3 1 p^i;H«3 2i^»5n5c C <£> p ^ 

i;HH3 2 Ii6ii*io* h - K 2 0 P D, pSilISiIi3 4, fc'J; 

tfiiCCD3 30CCD«ai3 3 afl«igj«Jn5. COCCDKi[l3 3 aO±£B 20 
. M§i#lteMffl©fi3 5^^-hifkl3 7$MtIiJtl5 0 
, ^'Jnyog|ft!iS5V^±Sftfe^P»S:5¥Sftl3 8t^t>nt^5o 
[ 0 0 3 0 ] 

£P>tc, ^{ii^2 o PX L©i^Ktcii, p!>i;m*32*»lt«J:H, M/> 
^^IB««3 6^iS^Btl«o ( ft f£ b , C C DiS(i3 3 a C li h l/Vf ^ii«3 6 
* IS ft ^ o ) 

C©M/>f^iUS360l(i:ii, 4"° U U 3 > 3 6 a ?bUI A6 )A ^ n T o C <D V 
->'j3V36att, # n > (B) « 1 E 1 9cm" 3 I-X ± ^ ffi Jg -g- 0 
[ 0 0 3 1 ] 

£ ft , M/>f^iiS*3 6 0iOfiili:(i, *'JS/'J3V36 afiO$n>^Jtf![t« 30 
C £ JC <fc 0 , IS13 6 b^ff^^tl^o 38: 43 , C(D & 5 K&UXD&WLT'IZ. iff ^ M ft 
M04!iJS";3>3 6 aO^nVlfittSfc^irSffcbftV^o ft *5 , 

i«3 6ofjSja(Lo^ti^ mioH«^IBi:ra*'eaBSfe«>, US bb ^ # b& f 5 0 

[ 0 0 3 2 ] 

^iMl^hu^f-^llls 6 iicii6iiinfe*ys/y3>3 6 a 43 j: as 

13 6 bfa^t, Bgt^OIit^^ltli^^y^ 1 ; V^tSil t^T'f So 
l/:*ST, >t h ^ - n 0 P D ©a^t^ftt^lilltt, M/Vf^ll«3 

6(:j;^tii(c^St5(:i:^t*f 5o b ft ^ T , * h^Vt- F 2 0 P DO'J-^ 
£ ft , ffBi2 0 PXL©iW^t hl/>f^ii^3 6^tttrc©t\ H Hi R9 © <I 
[ 0 0 3 3 ] 

ft*5, ±xE b ft^Sfc^figT-f*. Lt^nv^iAtftftl?: h 

o m fL ar , ^Miiti^ # n > . u > , at £ , fe c to , 7>f^>©^^< 1 n 

[0034] 50 
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[ is m (D % m ] 

SOPS®* rctt^*gS©ttf«;&ii«>&£?o cO { fc9^ii©M/>f 
[ 0 0 3 5 ] 

WKi, **8«l-ett, &MM<D? v & U v ?m i o 2 ^^giffl^^^tJrlJgMJt i o 3 <fc D 

2 U > ^* S * f§ 3 £ fc^ttSo 

[®2] 0{*sft^Hi oowfffiH"ea&«. 

[03] m 2 vmm&miz&tf zmfommmm 2 0 <Dmmmm<DMv&¥wmT*$>z> 0 

[04] 0ftjliil2O©Biffiffiit^5 o 

[05] f^OHftligfl 00OtEft|fBI?%3. 

[06] 0 OO^fftBiPXLO|HKi^01?$5o 

[?3F^<DtBf!B] 

PXL, 20PXL ^ <S S |g 
Tp pMOS h7>^X^ 

P D , 2 0 P D rfc h K 
Q t 

Q r iJ-b7 hX-f 7f 

Q a fgffiiR? 

Q s MiRX v ^ 

1 ^mitmu 

2a, 32 p ^ x 

2b p ^x/H^c 

2 c 

3 n ? x ;l/ m 

5 b m m m m 

6 IE IS 

7 b is m m 

9, 36 h u>3-ttmmm 
9a, 36b tfcmm 

10, 20 

1 0 c , 3 6a ^'Ji/'J3> 

3 1 n^^^{*S^ 

3 3 lit CCD 

33a CCDIK1 

3 4 p^^rMJgSffiS 

3 5 Si 

3 7 

3 8 ¥ffi{fcB 

3 9 7j<¥C C D 

4 0 tb^J^ 
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